INTRODUCTION:
Articular cartilage is a specialized avascular tissue composed of a small number of cells and an extensive extracellular matrix. Due to its avascular structure, articular cartilage is physiologically hypoxic tissue. The transcription factor hypoxia-inducible factor-1alpha (HIF-1α) represents one important element in maintaining proper cellular functions under such hypoxic conditions. As for chondrocytes, HIF-1α is also of great importance by promoting the synthesis of relevant extracellular matrix components [1] . On the other hand, heat shock protein70 (HSP70) is a member of a family of highly conserved proteins which are synthesised in cells after stress loading, and protects cells from various types of stress including hypoxia. For example, in growth plate of tibial dyschondroplasia, hypoxia leads to an increase in the transcription factor HIF-1α, causing increases in the levels of HSP70 [2] . However, the mechanism of interplay between HIF-1α and HSP70 in chondocytes under hypoxia is still unknown. The objective of this study is to investigate the effects of hypoxia on the expression of extracellular matrix genes and HSP70 in cultured chondrocytes of rabbit, and to reveal the role of HIF-1α.
METHODS:
This study was conducted according to the regulations regarding animal research of Kyoto Prefectural University of Medicine. Primary chondrocyte cultures were established from rabbit joints. The cells were cultured under 20% (normoxic) or 1% (hypoxic) oxygen during 48hours, respectively, balanced with CO2 incubator. siRNA targeting HIF-1α was transfected into the cells cultured under normoxic or hypoxic conditions to silence HIF-1α. The mRNA levels of HIF-1α, HSP70, and extracellular matrix gene of proteoglycan core protein (PG) and type II collagen (Col2) were measured by quantitive real-time reverse transcription polymerase chain reaction (RT-PCR). Statistical significance was defined as a p-value of less than 0.05 by Tukey's test.
RESULTS:
The cells under hypoxia without siRNA treatment were designated as the control cells. The control cells revealed a significant increase of HIF-1α mRNA compared with cells cultured under normoxia ( Figure 1 ). siRNA targeting HIF-1α (si-HIF-1α) reduced HIF-1α mRNA level to about 10.5% (normoxia) or 15.2% (hypoxia) at 48h after transfection, compared to non-targeting scramble siRNA (si-neg) treated cells ( Figure  1 ).The mRNA levels of HSP70, PG, and Col2 were significantly increased in chondrocytes cultured under hypoxia in comparison with chondrocytes cultured under normoxia ( Figure 2 ). The expression of HSP70, PG, and Col2 was increased to 11.84-fold, 4.32-fold, and 4.75-fold, respectively. Under hypoxic condition, the mRNA levels of HSP70, PG, and Col2 mRNA were significantly suppressed by si-HIF-1α transfection (Figure 2) .
DISCUSSION:
We previously reported that the expression of HSP70 had an important role for PG and Col2 synthesis with heat stimulation in rabbit articular cartilage [3] . We also reported that HSP70 might be involved in the genetic expression of PG, following heat stimulation. In this study, we showed that the expression of HIF-1α, HSP70, PG, and Col2 in cultured chondrocytes were significantly increased under hypoxic condition, but these genes were not stimulated under hypoxia in which HIF-1α was inactivated by si-HIF-1α transfection. These findings suggest that PG and Col2 gene might, at least partially, be regulated via the HIF-1α and HSP70 pathway under hypoxia. Further, the recent study showed mRNA levels of aggrecan and Col2 in OA chondrocytes were also strongly increased under hypoxia compared with normoxia [4] [5] . We have suggested that over expression of HSP70 in chondrocytes could prevent from OA [6] . Regulation of HIF-1α and HSP70 expressions in the articular cartilage of OA patients may provide a novel strategy for OA therapy. 
